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THE CLAIMS 

WHAT IS CLAIMED IS: 
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TaG,Q 



xV5-x 




wherein: 

G is a p-diimino ligand; 

each Q is selected from the group consisting of H, CpQ alkyl, aryl and Cj Cg 
perfluoroalkyl; and 

X is a^integer from 1 to 4 inclusive; 

(iii) tantam^ djamide complexes of the formula 

(N(R0(CH2),N(R2))y(NR3R,)3.2y 



wherein: 
X is 1 or 2; 
y is 1 or 2; 

each of R1-R4 is independently sele^ed from the group consisting of H, C1-C4 
alkyl, aryl, perfluoroalkyl, and trimethylsilyl; 

(iv) tantalum amide compounds of the formula 

Ta(NRR')5 

wherein each R and R' is independently selected from tfte group consisting of H, 
C, C4 alkyl, phenyl, perfluoroalkyl, and trimethylsilyl, subject to thXproviso that in each 

NRR' group, R R'; 



(v) p-ketoimines of the formula 
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R 



Rb 

Ra^ ^Rc 

>0 Oc-.....: 



Ri 




R2 



whereiii each of Rj, R2, R^, Rb, Rc and R^ is independently selected from H, aryl, 
CpQ alkyl, and Cy-Q perfluoroalkyl; and 

(vi) tantalum cVclopentadienyl compounds of the formula: 




wherein each R is independently selecte\from the group consisting of H, methyl, 
ethyl, isopropyl, t-butyl, and trimethylsilyl; 

(vii) Ta(NRiR2)x(NR3R4)5.x / Ti(NRiR2)x(NR3^)4-x 

where each of Rj, R2, R3 and R4 are independently selected from the group consisting of 
H, Cj-Cg alkyl, aryl, Cj-Cg perfluoroalkyl or a silicon-containing grouVselected from the 
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group consisting of silane, alkylsilane, perfluoroalkylsilyl, triaryisilane and 
alkylsilylsilane; 

(viii) Ta(NRi)(NR2R3)3 

where eacrKpf Ri, R2, and R3 are independently selected from the group consisting of H, 
Cj-Cg alky I, aVl, Cj-Cg perfluoroalkyl or a silicon-containing group selected from the 
group consistings^ of silane, alkylsilane, perfluoroalkylsilyl, triaryisilane and 
alkylsilylsilane; 



(ix) Ta(SiRiR2R^x^ 



^R4R5)5^/ Ti(SiRiR2R3)x(NR4R5)4-x 



where each of R1.5 is indepe^ylently selected from the group consisting of H, Me, Et, ^Bu, 
Ph, iPr, CPs, SiH3, SiMe3, Si(OF3)3, Si(Et)3, Si(iPr)3, SiCBu)3, Si(Ph)3, and 
15 Si(SiMe3)x(Me)3.x; and 



(X) (Cpn)Ta(SiRiR2R3)x(NR4R5)4V(Cp^)2Ti(SiRiR2R3)(NR4R5 



where each of R1.5 is independently selected from the group consisting of H, Me, Et, ^Bu, 
20 Ph, iPr, CF3, SiH3, SiMe3, Si(CF3)3, Si(Et)3\ SiOPr)3, SiCBu)3, Si(Ph)3, 
Si(SiMe3)x(Me)3-x and Cp" is C5HxMe(5.x) (where x = O-S) 



2. A source reagent composition according to claim further comprising a 
solvent for said tantalum and/or titanium species. 
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3. A source reagent composition according to claim 2, wherein said solvent 
is selected from the group consisting of Q-Cjo alkanes, Q-Cjo aromatics, and compatible 
matures thereof 

\Jl\ A source reagent composition according to claim 2, wherein said solvent 
is selected frtoi the group consisting of hexane, heptane, octane, nonane, decane, toluene 
and xylene. \ 

5V A method of forming Ta or Ti material on a substrate from a precursor, 
comprising Vaporizing said precursor to form a precursor vapor, and contacting the 
precursor vapor\with the substrate to form said Ta or Ti material thereon, wherein the 
precursor comprises^at least one tantalum and/or titanium species selected from the group 
consisting of: \ 

(i) tethered amine tmtalum complexes of the formula: 
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Ri 




NR4R5 



wherein: 
X is 2 or 3; 

each of R1-R5 is inJ^ependently selected from the group consisting of H, C1-C4 
alkyl, aryl, C, Cg perfluoroalkVl and trimethylsilyl; 




NR4R5 



NR4R5 



(ii) p-diimines of the formula 



wherein: 

G is a p-diimino ligand; 

each Q is selected from the group consisting of H, CfQ alkyl, aryl and C^C^ 
perfluoroalkyl; and 

X is an integer from 1 to 4 inclusive; 

(iii) tantalum diamide complexes of the fommla 
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Ta(N(R,)(CH,),N(R2))y(NR3R4)5.2y 

\wherein: 
X iM or 2; 
y is 1 oK2; 

each of RVR4 is independently selected from the group consisting of H, C1-C4 
1, aryl, perfluorojalkyl, and trimethylsilyl; 

(iv) tantalum amide compounds of the formula 

\ Ta(NRR')5 
wherein each R and is independently selected from the group consisting of H, 
alkyl, phenyl, perfluoroalkyl, and trimethylsilyl, subject to the proviso that in each 
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wherein each of Rj, Rj, Ra, Rb» Rc R^ is independently selected from H, aryl, 
^CpQ alkyl, and Ci-Q perfluoroalkyl; and 
(vl\ tantalum cyclopentadienyl compounds of the formula 




R 





Ta— H 
H 



R 



wherein each R is independently selected from the group consisting of H, methyl, 
ethyl, isopropyl, t-butyl, and trimethylsilyl; 



10 
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(vii) Ta(NRiR2)x(Nk3R4)5-x / Ti(NRiR2)x(NR3R4)4-x 

where each of R,, Rj, R3 and R4 are independently selected from the group consisting of 
H, Cj-Cg alkyl, aryl, Cj-Cg perfluonoalkyl or a silicon-containing group selected from the 
group consisting of silane, all^lsilane, perfluoroalkylsilyl, triarylsilane and 
alkylsilylsilane; 

(viii) Ta(NRi)(NR2R3)3 

where each of R^, Rj, and R3 are independently selected from the group consisting of H, 
Cj-Cg alkyl, aryl, Ci-Cg perfluoroalkyl or a siliton-containing group selected from the 
group consisting of silane, alkylsilane, perfluoroalkylsilyl, triarylsilane and 
alkylsilylsilane; 
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^(ix) Ta(SiRiR2R3)x(NR4R5)5-x / Ti(SiRiR2R3)x(NR4R5)4-x 



where each isf R1.5 is independently selected from the group consisting of H, Me, Et, ^u, 
5 Ph, iPr, CF3,\iH3, SiMe3, Si(CF3)3, Si(Et)3, Si(iPr)3, Si(tBu)3, Si(Ph)3, and 
Si(SiMe3)x(Me)3-x\ and 



(x) (Cpn)Ta(SiRiR2R3)x(NR4R5)4-x / (Cp")2Ti(SiRiR2R3)(NR4R5) 

10 where each of R1.5 is independently selected from the group consisting of H, Me, Et, ^Bu, 
^(^^Ph, iPr, CF3, SiH3, SiMe3, Si(CF3)3, Si(Et)3, SiOPr)3, Si(tBu)3, Si(Ph)3, 
Si(SiMe3)x(Me)3.x and Cp" is OsHxMe(5-x) (where x = 0-5). 

6. A method according 10 claim 5, wherein said material formed on the 
15 substrate is TaN, and the precursor is selected from the group consisting of: 




(i) tethered amine tantalum complexes of the formula: 
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Ri 



N 



NR4R5 



NR4R* 



(CH2), 



N 



Ta 



NR4R5 



NR4R5 



R. 



wherein: 



X is 2 or 3; 

each of R1-R5 is indeVendently selected from the group consisting of H, C1-C4 
Ikyl, aryl, C^,C^ perfluoroalkyR and trimethylsilyl; 

(ii) p-diimines of the fofmula: 

TaG.Q^., 

wherein: 

G is a p-diimino ligand; 

each Q is selected from the grou^ consisting of H, Cj-Cg alkyl, aryl and Ci.Cg 
perfluoroalkyl; and 

X is an integer from 1 to 4 inclusive; 



(iii) tantalum diamide complexes of the formula 
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Ta(N(R,)(CH2),N(R,)),(NR3R4)5.2y 



wherein: 



X is 1 or 2; 
y is l\r 2; 

each of K,-R-4 is independently selected from the group consisting of H, C1-C4 
alkyl, aryl, perfluoroalkyl, and trimethylsilyl; 




(iv) tantalui\ amide compounds of the formula 

Ta(NRR')5 

wherein each R andJl' is independently selected from the group consisting of H, 
C1.C4 alkyl, phenyl, perfluoroalkyl, and trimethylsilyl, subject to the proviso that in each 

NRR' group, R R'; 



(v) P-ketoimines of the formula 



Ra^\ I ^Rc 
Rd^ ^ ^Rd 

•N>^R2 
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wherein each of R„ Rj, R,, Rb, Rc and Rd is independently selected from H, aryl, 
Ci-Cg alkyl, and Cj-Q perfluoroalkyl; and 

tantalum cyclopentadienyl compounds of the formula 



R 





Ta:r-H 
H 



R 



wherein each R is ind^endently selected from the group consisting of H, methyl, 
ethyl, isopropyl, t-butyl, trimethylsilyl. 



7. A method according to claim J; further comprising a solvent for said 
10 precursor. 
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^y^' A method according to claim ^^herein said solvent is selected from the 
group consisting of Cg-Cio alkanes, Cg-Cio aromatics, and compatible mixtures thereof. 

3 

A method according to claimT, wherein said solvent is selected from the 
group consisting of hexane, heptane, octane, nonane, decane, toluene and xylene. 

^yl^. A method according to clainy!^ comprising liquid delivery chemical vapor 
deposition of said precursor. 
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said substrate by a technique selected from the group consisting of chemical vapor 
deposition, assisted chemical vapor deposition, ion implantation, molecular beam epitaxy 
and rapid thermal processing. 

^[j*^ A method according to claim ^ wherein the substrate comprises a 
microelectronic device structure. 

A method according to claim 1^, wherein TaN or TaSiN is deposited on 
10 said substrate, and the substrate thereafter is metallized with copper or integrated with a 
ferroelectric thin film. 

A method according to claim 1/2, wherein TaN is deposited on said 
substrate, and the substrate thereafter is metallized with copper or integrated with a 
1 5 ferroelectric thin film. 



I. 



A method according to clain^ comprising liquid delivery chemical vapor 



deposition of said precursor to form TaN on the substrate, and thereafter metallizing the 
substrate with copper or integrating the substrate with a ferroelectric thin film. 
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